MYHUIHUIIAJIBHOE BIOJKETHOE OBHIEOBPA3OBATEJIBHOE YUPEXXKIEHUE
JAATBKOBCKAS CPEIHSISI OBIIEOBPA3OBATEJ/IBHASI HIKOJIA Ne 1
JATBKOBCKOI'O PAMOHA BPAHCKOU OBJIACTH

Annomayus K padoueii npozpamme
Y4eOHOro npeamMera «XuMush)

Pabouas mporpamMma y4ueOHOTO Kypca «XuUMHs» pa3paboTaHa B COOTBETCTBHH C IyHKTOM 31.1
®I'OC COO u peanusyercs B 1 1knacce.

Pabouas nporpamma cpennero o0miero oOpa3oBaHus Mo XuMuH (0a30BbIi YPOBEHb) COCTaBJICHA
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanmu B Poccuiickoii
Oeneparnuny, TpeOoBaHUN K pe3yabTaTaM OCBOSHHUS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMBI
cpeaHero  oOmiero  oOpa3oBaHMs, MPEACTaBICHHBIX B  DeneparbHOM  TroCyIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJapTe cpeaHero oduiero oOpasoBanus, ¢ yuérom «KoHuenuu npenojaBanus
yuyeOHOro mnpeamera «XuMus» B o00Opa3zoBaTelbHbIX oOpraHuzauusx Poccuiickoir ®enepauumy,
peaIu3yoLUIMX OCHOBHbIE 00IIe00pa3oBaTelibHbIE IMPOTPaMMbl» M OCHOBHBIX  IOJIOKEHHH
(benepanbHOI pabodeill IpPOrpaMMbl BOCIIUTAHHUSL.
XumHuueckoe oOpa3oBaHHE B IIKOJIE SIBISETCS 0a30BBIM MO OTHOMICHUIO K CHCTEME XHMHYECKOTO
00pa3zoBaHus, peaM3yeT MPUCYIIHE OOIIEMY XHMHUYECKOMY OOpa30BaHHUIO KIIIOUEBBIC IIEHHOCTH,
KOTOpBIE OTpaXatOT TIOCYAAPCTBEHHBIEC, OOLECTBEHHBIE M WHAMBHyaJbHbIE NOTPEOHOCTH. DTUM
OTIpeNeNIeTCsl CYIIHOCTh OOIIe cTparernu OOy4YeHHWs, BOCIHMTAHUS W PA3BUTHA OOYyJarOIIUXCS
cpeAcTBaMu yueOHOro npeamera «Xumus». B xoje n3ydeHus npeamera ydaiuecs MO3HAKOMSTCS C
OCHOBaMU opraHuyeckoi xumuu. IlomyuaT 6a30Bble NMpeACTaBICHUS O HOMEHKJIAType, U30MEpHH,
crioco0ax MOJIydyeHHs] M XUMHUYECKHUX CBOMCTBaX OPraHMYECKHX COEJUHEHUI DPa3IMYHBIX KIIACCOB.
Taxke yuamuecss MO3HAKOMSTCS Ha 0a30BOM YPOBHE C Ppa3IUYHBIMU OONACTAIMH NPUMEHEHUS
OpraHMYECKUX BEIECTB, B TOM 4ucie MoauMepoB. COCTaBISIONMME IpeaMeTa «XUMHUS» SBISIOTCA
0a3oBbie Kypchl — «Opranunueckas xumus» u «OOmas U HeopraHWYecKas XUMUsS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTeMa 3HAHUN IO
HEOpPraHMYeCKOM XMMHHM (C BKJIIOYEHHEM 3HAHUN U3 OOlIed XMMHMH) W OpPraHUYecKOH XUMUHU.
®opmMupoBaHuEe JaHHOM CHUCTEMbl 3HAHUW NpPHU HU3YYEHHM MpeaMeTa O00ecleyuBaeT BO3MOXKHOCTD
paccMOTpEeHHs BCEro MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPHI XMMUHU.

Ha crynenu cpennero oGiiero o0pa3oBaHusi Ha U3ydyeHHE XUMHUHM OTBEACHO 68 yuyeOHBIX 4acoB ,

no 1 gacy B Hezemo B colalibHO-3KOHOMHUYeckoM npoduie 10 n 11 kiaccos.
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MNOACHUTEJIbBHASA 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha ypOBHE CpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (elepaibHOil 00pa3oBaTeNbHON MPOTpaMMbl CPEIHEro OOIIero
obpazoBanus (OOII COO), npexacraBieHHbIx B DenepaabHOM TOCylIapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COQO, c¢ yuérom Konmenmuu mnpenomaBaHusi Y4eOHOro mpeaMera «XHMHS» B
oOpa3zoBarenbHbIX opranuzanusax Poccuiickoit @enepannu, pearn3yonmx OCHOBHbIE 00pa3oBaTeIbHbIE
IIPOrpaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpareruu pa3BuTus Bocniutanusa B Poccuiickont @enepannu Ha
nepuon 110 2025 roga» (Pacnopsbxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOZ0B K pa3pabOoTKe MporpamMmbl IO XUMHH, K ONPEIENICHUI0 OOLIeil cTpareruu
00y4eHHs, BOCIIUTAHUSA U Pa3BUTUs O0yYarOIIUXCA CPEACTBAMU yuyeOHOTro mpenmera «Xumus» s 11
KJlaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIeNTyaldbHble mnosnoxeHus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeil, COoAep>KaHus, pe3yabTaToB OOydeHHs H TpeOOBaHH K YPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHME, TMOJy4aeMOE€ BBIMTYCKHUKAMHU 00I11€00pa30BaTEIbHOM OpraHU3aINH,
SBIIAETCS HEOThEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTH. OHO CIYXUT 3aBEPILAIOIIUM 3TallOM
peaiM3aliuy Ha COOTBETCTBYIONIEM eMy 0a30BOM YpPOBHE KIIIOUYEBBIX LIEHHOCTEH, MPUCYIINX LIETOCTHOMN
CUCTEME XHMHYECKOro 00pa3oBaHUS. OTHU LIEHHOCTH KacaloTCsi [O3HAHHWA 3aKOHOB IIPHUPOJIBI,
(dbopMHpOBaHKS MUPOBO33PEHHSI M OOIIEH KYIbTYpPhl YeJIOBEKa, a TAK)KE IKOJIOTUIECKH 00OOCHOBAHHOTO
OTHOIICHHUS K CBOEMY 3IO0pPOBbI0 M TMPUPOJHOU cpene. Peanusyercs Xxummueckoe oOpa3oBaHUeE
oOyJaroluxcsi Ha ypoBHE CPEIHEro 00IIEero o0pa3oBaHUs CPEeICTBAMU yUEOHOTO MpeaMeTa «XuMuUs»,
cojiepKaHue B MOCTPOSHNE KOTOPOTO OINPE/IENIEHBI B IPOTPaMMe 10 XUMUH C YUETOM crienu(UKN HAYKU
XUMHH, €€ 3HaYeHHUs] B MO3HAHUM IPUPOJBI U B MaTEpUAIbHOW >KM3HU OOIIECTBA, a TAKXKE C Y4ETOM
o0IIMX eNed U MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETO OOIEro
obpazoBanus B Poccuiickoit @enepanuu.

XUMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0coOyr poJib B COBPEMEHHOM
LUMBUJIM3allMU, B CO3JaHUM HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaa B
(opMHpOBaHNE PAIlMOHAIBHOIO HAyYHOI'O MBIIIJIEHUS, B CO3/IaHUE IIEIOCTHOTO MpPEJCTaBICHUS 00
OKpY>KaroIlleM MUpE KakK O €JUHCTBE NMPHPOJIbl M YeI0BeKa, KOTopoe (hopMupyercs B XMMUU Ha OCHOBE
ITOHMMAaHHUs BEIIECTBEHHOTO COCTAaBa OKPYKAIOIIEr0 MUPa, OCO3HAHMS B3aUMOCBS3U MEXAY CTPOSHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYSI C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja HEOThEeMJIEMOM
YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOTO TPyJa M KU3HU KaXKAOTO 4YJIeHa
obmectBa. CoBpeMeHHas XUMHS Kak HayKa CO3HMJaTelibHasi, KaK HayKa BBICOKUX TEXHOJOIMH
HalpaBJieHa Ha pelIeHHEe TII00aJbHBIX MPOOJEM YCTOHYMBOIO Pa3BUTHS YEJOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUILEBOM, IKOJIOrHYECKO 0€30aCHOCTH M OXPaHBbI 310POBBS.

B cooTBeTcTBHM ¢ OOIMMU LENSAMHU U IPUHIUIIAMU CPETHEro 00IIero oOpa3oBaHus coiep:kaHue
npeamera «Xumus» (11 kmace, 6a30Bblii ypOBEHb M3yuU€HHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY 00YYarONIUXCs, HEOOXOIUMYIO UM JJISI BEIPAOOTKH MUPOBO33PEHUYECKHUX
OpPUEHTHPOB, YCIICIIHOTO BKJIIOYEHHS B KM3Hb COLIMYyMa, MPOAOKEHHS OOpa30oBaHMsI B Pa3IUUYHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisiomuMu npeaMeTa «XUMHUsS» SBISAIOTCS 0a30Bble Kypc «OOmas U HeopraHuuecKas
XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUU 110 HEOPraHUYECKOW XMMUHM (C BKJIIFOUEHHEM 3HAaHUU U3 001Iel XUMUN) U OPraHUYECKON XUMUU.
dopMupoBaHUE [AaHHOW CHCTEMbl 3HAHUU NpPU HM3YYCHUM IMpeaMeTra O0ecreyuBaeT BO3MOXKHOCTh
paccMOTpEeHHs BCEro MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHIA, 3aKOHOB U TEOPUI XUMHH.



CrpykTypa comepkanus kKypca «O01ast 1 HeopraHudeckasi XuMus» cOpMHpPOBaHa B IIporpamMMme
0 XMMHUU Ha OCHOBE CHCTEMHOTO TNOJXOJa K H3YYCHHIO y4eOHOro Marepuaia u O0OyCIIOBICHA
HUCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUI HA ONMPEIEIEHHBIX TEOPETHYECKHX YPOBHSX. Tak, B
Kypce OpraHM4YecKoil XMMHUM BEHIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUYECKON TEOPUU CTPOCHUS
OPraHMYeCKUX COCAMHEHHM, a TAKKE HA YPOBHE CTEPEOXUMHUUYECKUX M DJIEKTPOHHBIX MPEICTABICHUN O
ctpoeHun BemiecTB. CBelneHuss 00 H3y4aeMbIX B Kypc€ BEIIECTBAaX JMJAlOTCA B Pa3BUTUH — OT
YIIEBOAOPOAOB /IO CIOXKHBIX OMOJIOrMYECKH aKTUBHBIX COCIMHEHHMH. B Kypce OpraHm4eckoil XUMHH
MOJTYy4aroT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs MEpBOHAYAIbHBIC
MPEACTABICHUS O XWMHYECKOW CBS3HM, KIACCH(UKAIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Tox HOBBIM YTIIOM 3peHHS B IpeaMeTe «XUMHUS» 0a30BOT0 YPOBHS paCCMATPUBACTCS U3YICHHBIN
Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus TCOPETHUCCKUN MaTepral U (PaKTOJIOrHIECKHUEe CBEICHHS O
BEIIECTBAX M XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01mass 1 HeopraHuvecKass XUMHUsI»
O0yJaromuMcsi TPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPUOJUYECKOrO 3aKOHA C
OOIICTEOPETUYCCKUX M METOJOJIOTHYSCKUX TO3UIMH, TIyO)Ke TOHITh HMCTOPUYECKOEC H3MCHCHHE
(GyHKIUI 3TOT0 3aKOHA — OT 00001aroMIeH 10 OOBICHSIONICH U TPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHMN O Ba)XHEWMIIMX BEIIECTBAaX, HUX COCTaBe, CTPOCHUH, CBOMCTBAX M
MPUMEHEHUU, a TaKKEe O XHMMHUYECKHX PEAKIHUAX, UX CYIHOCTH W 3aKOHOMEPHOCTSIX MPOTEKAHMS
JOTIONHsAETCS B Kypce 11 Kiacca ajeMeHTaMHu CoJiepKaHusl, UMEIOIIUMH KYJIbTYPOJOTUYECKHN |
MPUKJIAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aHMOCBSA3M XUMHUH C JIPYTUMHU
HayKaMM, PACKpBIBAIOT €€ poJib B IO3HABATEIbHOM M MPAKTUYECKOW JESITEIIbHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCHHUTAHHIO YBKEHUS K IMPOIECCY TBOPYECTBA B O0JIACTH TECOPUU U TPAKTHUECKUX
MPUIOKEHUNA XHUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO
3HAYMMBIX TIPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICITMBATh HH(DOPMAITHIO U IPUMEHSThH €€
JUIsL TIONOJIHEHMSI 3HAHUM, PEIICHUS WHTEIUIEKTYalbHBIX M SKCIEPUMEHTAIBHBIX HCCIEAOBATEIIbCKUX
3amad. B nemom comepikanue yueOHOro npeaMera « XuMHUs» JaHHOTO YPOBHSI H3Y4YE€HUsI OPUEHTHPOBAHO
Ha (OpMHUPOBAHUE Y O0YUAIOIIMUXCSI MUPOBO33PEHUYECKON OCHOBBI JJII TOHUMaHUsT (PUIOCO(CKUX UICH,
TaKMX KakK: MaTepHalbHOE €IMHCTBO HEOPTaHMYECKOTO W OPraHUYEeCKOro MHpa, OOYCIOBICHHOCTh
CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHUEM, I[I03HABAEMOCTb NPUPOIAHBIX SIBICHUU MYyTEM
OKCIIEPUMEHTA W PEHICHUS TMPOTHBOPEYUH MEXKIYy HOBBIMH (akTaMH H  TEOPETUYECKUMHU
MPEANOCHUIKAMU, OCO3HAHHE POJIM XMMHUH B PEHICHUU JKOJIOTHYECKUX MpoOjeM, a Takxke mpoliem
cOepekeHUs SHEPTETHUYECKHIX PECYPCOB, ChIPbhsI, CO3JJaHMS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemeHus 3amad BOCHUTAHHS, PAa3BUTHS M COIUAIM3AIMHA OOYYAIOIIUXCS MPHUHSITHIE
MporpaMMoil TO0 XUMHU TIOAXOABI K OMNPEACNICHUIO COJEpKaHUS U TIOCTPOEHUS TMpeaMeTa
MpeayCMaTpuBaOT (OPMUPOBAHNE YHUBEPCATBHBIX YUEOHBIX ACHCTBUN, HUMEIOMMX 0a30BOE 3HAUCHUE
JUIS pa3TUYHBIX BUIOB JESATENBHOCTH: PelIeHHs MpobieM, TorcKa, aHanu3a U o0paboTku nHpopMaium,
HEOOXOMUMBIX Ui TPHOOPETEHUs ONbITa MPAKTHUYECKOH U UCCIEeN0BATENbCKONW JeSTeNbHOCTH,
3aHMMAIOIIEH BaXKHOE MECTO B MIO3HAHUH XMMUH.

B mpaktuke mpemnogaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, TaK M Ha
YPOBHE CpPEIHET0 OOIIero oOpa3oBaHMs, IPHU OMPEACIECHUN COACPKATEILHON XapaKTePUCTHKHU Ieneit
M3y4yeHUs1 TMpeaMeTa HalpaBlIEHUEM TMEPBOCTENEHHOW 3HAYUMOCTH TPAJAUIMOHHO MPU3HAETCA
(hopMHUpPOBaHKHE OCHOB XMMHYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKON
NESTETFHOCTH YeJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. C METOAMYECKON TOUKH
3pEHUsI TAKOM MOJIXO0/1 K OIIPENEIECHUIO 1IeJIel U3yUeHUs MIpeAMETa SIBISETCS BIIOJIHE ONPaBIaHHbBIM.

CornacHo aHHOW TOYKE 3pPEHHS TTIaBHBIMU LIETISIMU U3YYCHHUS MpeaMeTa «XuMus» Ha 6a30BOM
ypoBHe (11 KI1.) ABIAIOTCS:

e (opmupoBaHUE CHUCTEMBI XUMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTAaBJISIONICH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIFOYEBbIE MOHATHS, (QyHIaMEHTAIbHBIC



3aKOHbl W TEOPUHM XUMHUH, OCBOCHHE $3bIKa HAYKH, YCBOCHHE M TMOHHMAaHHE CYIIHOCTH
JTOCTYIHBIX O00OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOPHEH HX
pa3BUTHA U CTAHOBJICHMUS;

e (dopMUpOBaHME M DPAa3BUTHE MPEICTABICHUH O HAYYHBIX METOJAX IIO3HAHUS BEUIECTB H
XUMHUYECKUX PEaKIMil, HeOOXOAUMBIX JUIsl PUOOPETEHUsS YMEHHIl OPHUEHTUPOBATHCS B MHUpE
BEIIECTB M XHMHUYECKUX SBICHUW, HMEIOIIMX MECTO B HpPHUPOAE, B MPAKTUYECKOH U
MMOBCEIHEBHOM JKU3HH;

e pa3BUTHE YMEHUH M CHOCOOOB AESTEIBHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM U OOBSICHEHHEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOIIOICHIEM ITPaBUi 0€30MacHOr0 00PAIEHHUS C BEIIECTBAMHU.

Hapsiny ¢ stum, coaepskaTesnbHas XapakKTEepUCTHKA ILeJed W 3aJad M3y4eHus IpeaMera B
[porpaMMe MO0 XMMHUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH INPUOPUTETAMU B
cucreMe cpeaHero oomiero ooOpazoBanus. CerofgHs B IpeNnojaBaHUM XUMHUU B OOJIbLICH CTENEHH
OTHAETCSl TPEANOYTCHHE NPAKTUYECKOH KOMIIOHEHTE coJiepKaHus OOydeHHs, OPUEHTHPOBAHHOW Ha
MIOJITOTOBKY BBIITYCKHUKA 00111€00pa30oBaTeIbHOM OpraHu3aluy, BIAJCIONIET0 HE HAOOpPOM 3HaHUH, a
(GYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHSIMH aKTUBHOTO MOJTYYCHHs] 3HAHUU U
MIPUMEHEHHUS UX B PEAIbHOU KU3HU JIJIs PEIICHUS IPAKTUYECKUX 3a/a4.

B cBs3u ¢ 3TUM npu M3ydeHHHU IpeaMera «XHUMHs» JOMHUHUPYIOILIEE 3HAYEHHE NpPUOOpeTaroT
TaKHe LEeIH U 33J1a4l, KaK:

ajanrtanus oOydaroluxcs K YCJIOBUAM JIUHAMHYHO pa3BUBAIOIIETOCs MHpa, (OpMHUpOBaHUE
WHTEJUJIEKTYallbHO ~ Pa3BUTOM  JTUYHOCTH, TOTOBOM K  €aMOOOPa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOATEIIbHOMY TPUHSATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX IKU3HEHHBIX CHUTYyaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH M MX IPUMEHEHUEM;

dbopMupoBaHue y OOydarOmIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), MMEIOIINX
YHHUBEPCAIbHOE 3HAYCHHE JIJIS1 PA3IMUHBIX BUJOB JIEATEIHHOCTHU: PEIICHUs IpoOieM, TIOUCKa, aHaIu3a U
00paboTku MHpOpMAaLKU, HEOOXOUMBIX Ui TPUOOPETEHUS OIBITA JACATEIBHOCTH, KOTOpasi 3aHUMAET
BaXHOE MECTO B NMO3HAHUM XHWMHH, a TaKXKe JJIs OLEHKU C MO3MIMH 3KOJOTHYEeCKOW 0e30macHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKHUX MIPOLIECCOB HA OPraHU3M YEJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, HMHTEJUIEKTYAIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH
00yyaroluXxcsl: CIOCOOHOCTH CAMOCTOSATENBHO MPUOOpETaTh HOBbIE 3HAHUS IO XMMHUU B COOTBETCTBHUU
C JKU3HEHHBIMM NOTPEOHOCTSIMHU, HCIOJIb30BAaTh COBPEMEHHbIE HWH()OPMALIMOHHBIE TEXHOJOTHUU JUIsS
MOKCKA M aHaIKn3a y4eOHO! 1 Hay4YHO-TIOMYIIpHON HH(OPMALIUK XUMUYECKOTO COACPKAHMUS;

dbopMUpOBaHHE M pa3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOTO W JIOTHYECKOTO MBIIIICHUS,
Ha0JI10/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YaCTHOCTH, MPU
IUTAaHUPOBAHUM U TPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydaromuxcs yOeXIEHHOCTH B I'yMaHHUCTHYECKON HANpaBIEHHOCTH XMMHH, €€
BaXHOWM POJIM B PEIICHUH TI00ATBHBIX MPOOJIeM palMOHAIBLHOTO MPHUPOAOINOJIB30BAHUS, TOMOIHEHUS
HHEPreTUYECKUX PpECypCoOB M COXPAHEHHUS NPUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH
OepeXKHOr0 OTHOLIEHUS K MPUPOJIE U CBOEMY 370POBbIO, a TaKkKe MPUOOPETEHHSI OIbITA HUCIIOJIb30BAHUS
MOJTYYCHHBIX 3HAHWW JUIsl IPUHATHSI TPAMOTHBIX PEIICHHH B CUTYAIUSAX, CBA3AaHHBIX C XUMHUYECKUMH
SIBJICHUSIMU.

B yuebHOM miaHe cpeHero oomiero oopazoBaHus npeaMeT «XuMus» 0a30BOro ypoBHs BXOJIUT B
COCTaB MpeaMeTHON 00s1acTh «EcTecTBEeHHO-HAYYHBIE IPEIMETHI.

OO11iee 4nciIo 4acoB, OTBEAEHHBIX JJISl U3yUEHUsI XUMHUU, Ha 0230BOM YPOBHE CPEIHEro OOIIEero
oOpa3zoBanusi, coctaBisieT 68 gacos: B 10 kiacce — 34 yaca (1 yac B Henenmo), B 11 kmacce — 34 gaca (1
4ac B HEJIEIIO).



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

11 KVIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMu4eckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOHTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacripesiesieHus] AJIEKTPOHOB MO OpOMTANISIM B aTOMax 3JE€MEHTOB IEPBBIX YETHIPEX MEPHUOJOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

[lepuonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux sseMeHtoB J[. .
MenpneneeBa. CBs3p nepUOAUYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTBIX M CIOXKHBIX BEIIECTB
10 TPYIIaM U IepuoaaM. 3HauYeHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

CtpoeHue BellecTBa. XHUMHUYECKas CBsA3b. BHUIb XUMUYECKOW CBSI3U (KOBaJeHTHAS
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTHOHBI U AaHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUIMBl KPUCTALIUYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHm4eckux
BEIECTB. | eHeTHyecKas CBsI3b HEOPTaHWYECKHUX BEIIECTB, MPUHAMICKANINX K PA3TUIHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUid B HEOPraHMYeCKOW u
OpraHWYECKOW XMMHUHU. 3aKOH COXPAaHEHHUSI MACCHI BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpAICHUS
SHEPTUU MIPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3NU4HbIX (akTopoB. OOpaTUMbIE pEaKIIUu.
Xumnueckoe paBHoBecHe. (DakTOpbl, BIUSIOIMIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHUS.
ITpunnun Jle Hlatense.

OnekrponauTnueckas aucconuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHAasl.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YyUYEHHUsI BEIIECTB M UX MPEBpPALICHUN: JEMOHCTpalus
tabmun «llepuoguyeckas cuctema xumudeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJiele KpPUCTAJUIMUECKUX pelETOK, HaOJIIoJeHHe U OINKCaHUEe JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOpPOJa B TMPUCYTCTBHM KaTalll3aTropa,
ONpeJIeJIEHUE Cpellbl PAaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeEHa), MpOoBe/leHUE MPaKTHUUeCKOll paboThl «BnusHue pa3nuyHbIXx (AKTOpoB Ha
CKOPOCTh XUMUYECKOU PEAKII.

Pacuérnbie 3aaun.



PacuéTel 0 ypaBHEHUSIM XMMHUUYECKHUX PEAKIIMM, B TOM YUCIIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TMTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnbl. Ilonoxkenne HemeraioB B Ilepuogumyeckoil cucTeME XHUMHUYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DuU3MUECKHE CBOMCTBA
HEMETAIUIOB. AJUTOTPONHS HEMETAIOB (Ha IpUMepe KUCIOPoia, cepbl, hocdopa u yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAIUIOB (TaJOTeHOB, Cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALTUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenue meraimnos B [lepuoaudeckoi cucTeMe XUMUUYECKUX JIEMEHTOB /.
U. MenneneeBa. OcCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB MeTauioB. Obiiue
¢uszndeckue cpoiictBa MeTauioB. CIIaBbl METAUIOB. DJIEKTPOXUMHUUYSCKHHN Pl HANPSHKEHUN
METaJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWUIIMX METAJIOB (HATPUM, KaJdid, KajabIMd, MAarHUM,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3Y4YeHHUs BEHIECTB M UX MPEBPAIICHUIN: H3YYCHUE
KOJUISKIIMA «MeTalulbl M CIUIaBbI», OOPa3I[OB HEMETAJUIOB, PEIICHHUE SKCICPUMEHTAITBHBIX
3aja4, HaONIOJIeHWEe M  ONHCAaHUE JICMOHCTPAMOHHBIX M  JAaOOPAaTOPHBIX  OMBITOB
(B3auMoJIeliCTBUE TUAPOKCUIA aJIOMUHUS C PACTBOPAMHM KHCIOT U IIENOYeH, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Ui 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMH BEILIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B o0ecniedeHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM O€30MacHOCTH,
pa3BUTUM MeaulMHbL. [IoHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuuii.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX T[POMBIIIJICHHOTO TOJYYSHUS
BAYKHEUIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTEPHAIOB: BAKHEHIIME CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XUMHUS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HMCIHOJIB30BAHUSA JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOTO UCIOIb30BaHMS MPENnapaToB OLITOBOM XUMHUHU B TTIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoil XMMUU B
11 xmacce ocyIliecTBIseTCs Yepe3 UCMOIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIsl OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIA (akKT, TUMOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KiIacCHU(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MOJICIUPOBAHUE, U3BMEPEHUE, SBIICHUE.



®dusnka: marepus, dHEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, M30TOII,
pPaIuOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUHUIIBI MX H3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHumsM, 5KOcHcTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XUMUYECKass  NPOMBIIUICHHOCTh,  METAJUTYprHsi,  IPOHM3BOJCTBO
CTPOUTENBHBIX MaTepHajoB, CeJIbCKOXO035HCTBEHHOE IPOM3BO/ICTBO, HUILEBas
IPOMBIIIICHHOCTh, (papMalleBTUYECKas IPOMBIIICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, 3JCKTPOHHAS MPOMBIIIICHHOCTD,
HaHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBAaHUS K Pe3yJdbTaTaM OCBOCHHUS OOYYAIOIIMMUCS MPOTPaMM
cpeaHero ooOmero o0pa3oBaHHS (JMYHOCTHBIM, METalpeIMETHBIM H TpeAMeTHbIM). Hayuwo-
METOJIMYECKOM OCHOBOHM AJis pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpamMM CPEIHEro
o011ero o6pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM € CHCTEMHO-EATEIBHOCTHBIM MIOIX0/I0M B CTPYKTYpE JMUYHOCTHBIX PE3YJIbTaTOB
OCBOCHHA TMpeaMmera «XHMHsS» Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHMs BBIACICHBI CIEAYIOIINE
COCTaBJISIOLIHE:

OCO3HAaHHE OOYYaIOIIMMHUCA POCCUHUCKON TpaKAAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEIEICHHIO;

HaJIM4ne€ MOTUBAIINU K 06y‘-IeHI/IIO;

LIEJICHANIPABJICHHOE pPa3BUTHE BHYTPEHHUX YOCKICHHN JMYHOCTH HAa OCHOBE KIIFOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAAUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromIMXCS PYKOBOACTBOBATHCA B CBOCH JIEATEIBHOCTU
HECHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYITUMHA IIGJIOCTHOP'I CHUCTEMEC XUMHUYCCKOI'O O6pa3OBaHI/IH;

HaJIN4YUC IPABOCO3HAHUA KOJIOTHYECKOM KYJIBbTYPBI U CHOCO6HOCTI/I CTaBUTh LCJIIM U CTPOUTH
KU3HEHHBIC TIIaHBbI.

JIM4HOCTHBIE Pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €AMHCTBE Y4eOHOU U
BOCIIUTATEIILHOMN ACATCIIBHOCTH B COOTBETCTBUU C TYMAHUCTUYCCKUMHU, COLITUMOKYJIBTYPHBIMU, JYXOBHO-
HPaBCTBCHHBIMU LCHHOCTAMU W HACATIAMU pOCCHﬁCKOFO TpaXXJIaHCKOI'O O6HICCTB8,, IIPpUHATHEIMU B
oOmiecTBe HOpPMaMHM U TMpaBWIAMU MOBEACHUS, CIOCOOCTBYIOIIMMHU MPOIECCAaM CaMOIIO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYarOIIHXCS.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMera «XUMHUs» OTPakaroT c(HOPMUPOBAHHOCTH OMBITA
MMO3HaBaTEeILHON U HpaKTI/I‘IGCKOI\/'I ACATCIIbHOCTHU 06yqa}01111/1x051 1o peajindallvii MPUHATBIX B O6HIGCTB€
LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHUs 00Y4aIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00513aHHOCTEN, YBaKEHUS K 3aKOHY
U IIPaBOIIOPAKY;

MPEJICTABJICHHSI O COLMATBHBIX HOPMaxX M MpaBUiIaX MEXINYHOCTHBIX OTHOILIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH [EATENBHOCTH MPH CO3JaHUH YUEOHBIX MPOEKTOB,
pEeIICHUN y‘IG6HBIX 1 IO3HABATECJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTHM MOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYTUX NpPHU
aHallM3e pa3IMYHbIX BUJOB YU€OHOU IEeATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUTO OTE€YECTBEHHOU XUMUU,

YBaXXCHUA K IPOLECCY TBOPUCCTBA B oOactu TEOpHUH W MPAKTHYCCKOTO MPUMCHCHHUSA XHUMMHU,
OCO3HAHUs TOTO, YTO JIOCTHIKEHUS HAyKH €CTh PE3yNbTaT IIUTENbHBIX HAONIOJCHUN, KPOMOTIUBBIX
AKCIIEPUMEHTATBHBIX MIOMCKOB, TTOCTOSTHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

HHTEPECCAa U MMO3HABATCIIBHBIX MOTHBOB B IMOJIYYCHHU W IMOCJICAYIOIIEM aHAJIN3C I/IH(i)OpMaHI/II/I (¢}
MNEPEAOBBIX TOCTHXXCHUAX COBpeMeHHOfI OTEUYECTBEHHOU XUMHUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMUS;



CIIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSI3aHHbIE C XWMUYECKUMHU SBJICHUSIMH, U MPUHUMATh
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE HOPMBI M LICHHOCTH;

FOTOBHOCTM OLEHHMBATh CBOE IIOBEJICHUE MW IIOCTYIKM CBOMX TOBapuUIEd C NO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NMOHMMAaHMU IIGHHOCTEH 310poBOro M  Oe3omacHOro o0pas3a JKW3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOMI0IeHHSI TIPaBUJT 0€30IaCHOT0 OOpaleHHs C BEIIECTBAMU B OBITY, IOBCEHEBHON KU3HU U B
TPYJIOBOM JESITENbHOCTH;

MMOHVMAHUS [IEHHOCTU TPaBUJ MHIWBUIYaTHHOTO W KOJUICKTUBHOTO O€30MAacHOTrO TMOBEICHUS B
CUTYALUSIX, YTPOXKAIOIINX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHUS TIOCTEACTBUA U HENPHUATHS BpPEOHBIX MPHUBbIUEK (YNOTpeOJieHUs aJIKorods,
HApKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-UCCIIEOBATEIBCKOM ACATEIHHOCTH, OOIIECTBEHHO
TIOJIE3HOM, TBOPYECKON U IPYTUX BUJIAX JIEATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acCTHE B PEUICHUH MPAKTHUECKUX 3a/1ad COLIMAIbHOM HAIpaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY HU3YyUYEHUIO Mpodeccruil pa3auyHoOro poja, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH MO XUMHUU;

YBKEHUSA K TPYIY, JIOASIM TPYyJa U pe3ysbTaTtaM TPYA0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYyaJIbHOM TpaeKTOpuu oOpazoBaHus, Oymyiiein
npodeccun W peayM3ani COOCTBEHHBIX J>KM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4YeCcKOro BOCIUTAHMSI:

9KOJIOTUYECKH 1E€JIECO00PA3HOTO OTHOIICHHS K MPUPOJIE, KAK MCTOYHHUKY CYIIECTBOBAHUS >KU3HU
Ha 3emie;

MOHUMAaHUS TJI00aTbHOTO XapakTepa OJKOJIOTUYECKHUX MpOoOJieM, BIUSHUS SKOHOMHYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOJHON M COLMATIBHOM CpEe/bl;

OCO3HAHUsI HEOOXOIMMOCTH WCIOIB30BAHUS JOCTHXKCHHN XWUMHUHU Il pEIICHUsT BOMPOCOB
paIlMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUSTHUS NEUCTBHI, MPUHOCAIIMX BpEl OKpPYKaroUIEeH NPUPOAHOU cpele, YMEHUs
MPOTHO3UPOBATh HEOIArONMPUSTHBIE JKOJIOTUYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX NEHCTBUI U
MpeA0TBpaIIaTh UX;

HaJTU4usl  Pa3BUTOTO  OSKOJOTUYECKOTO  MBINUICHUS, JKOJOTHYECKOW  KYJIbTYpbI, OIBITA
JEeATEIbHOCTH 3KOJIOTMYECKON HANpaBIE€HHOCTH, YMEHUS PYKOBOACTBOBAThCA UMM B MO3HABATEIbHOM,
KOMMYHHKAaTUBHOM ¥ COLMATbHOW TMpPaKTUKE, CIHOCOOHOCTH W YMEHHsI aKTUBHO MPOTHBOCTOSTHh
UJe0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH U OOIIIECTBEHHOM MPAKTUKU;

MMOHUMaHUS CTIEM(PUKH XUMHH KaK HAyKH, OCO3HAHHS €€ poiu B (HOPMUPOBAHUH PAIIMIOHAIEHOTO
HAay4YHOTO MBIIUJICHUS, CO3/IaHUU IIEJIOCTHOTO TMPEACTaBICHHUsI 00 OKpY)KAIoleM MHUpPE KaK O €IUHCTBE
MPUPOJABI U YENIOBEKa, B MO3HAHWW MPUPOTHBIX 3aKOHOMEPHOCTEH M pelIeHUur MpoOIeM COXpaHEHUS
MIPUPOJTHOTO PABHOBECHS;



yOexIEHHOCTH B 0COOOH 3HAYMMOCTM XHMMHUU JJs COBPEMEHHOM LMBWIM3alMU: B €€
I'YMaHHCTUYECKOI HAIPaBIEHHOCTH U BAKHON POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUAIbHON KYJIBTYpPHI,
pelIeHrH TI00aIbHBIX MPOOJIEeM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, YHEPrEeTHUECKOM,
IUILEBOM U 9KOJIOTMYECKOM Oe30I1aCHOCTH, B PA3BUTUN MEIUIIMHBI, 00ECIIEYEHNH YCIOBUH YCIEIIHOTO
TPYZAa U 3KOJIOIMYECKH KOMGPOPTHOM JKU3HU KaXKJ0TI'0 YjieHa O0I1eCTBa;

€CTECTBEHHO-HAYYHON I'PAaMOTHOCTH: IIOHUMAHUS CYLUTHOCTU METOJOB IO3HAHHUS, UCIOIb3YEMBIX
B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIOJIB30BATH MOJIyYaeMble 3HAHUS [UIS aHAJIH3a U OOBSCHEHHUS
SBJICHUM OKPYXKAIOLIEro MHpa M MPOUCXOASIIIUX B HEM H3MEHEHUH, YMEHMs JenaTh 0OOCHOBaHHBIE
3aKJIIOYEHUs Ha OCHOBE HAay4yHbIX ()AaKTOB M UMEIOILMXCS JAHHBIX C LEJIBIO MOJIy4eHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BAaTh XMMUYECKHE 3HAHUS /IS pEeHIeHus mpodieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpPEca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U caMOOOPa30BAHUIO, K AKTUBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUH 110 XMUMHHU B COOTBETCTBHH C )KU3HEHHBIMU IIOTPEOHOCTAMU;

HHTepeca K 0COOEHHOCTSM Tpy/ia B pa3IMyHbIX cepax MpodhecCHOHATbHON AeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHUS YYEOHOTo IMpeaMera «XHUMHUsS» Ha YPOBHE CPETHETO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYUMBbIe IS (OPMHpPOBAHUS  MHPOBO33PEHHS  OOYYAIOMIMXCA  MEXKIUCHUIUTMHAPHBIC
(MexXTpenMeTHbIe) OOIIeHAYYHbIE TMOHATHSA, OTPAKAIOIIME IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa U
CHGHI/I(l)I/IKy MCTOAOB IMO3HAHMA, UCITOJIB3YEMbBIX B CCTCCTBCHHBIX HayKax (MaTCpI/IFI, BCIICCTBO, DOHECPIUA,
SIBIICHUE, TIPOIIECC, CUCTEMa, HAYYHBIH (DAKT, TPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TCOPHSI,
UCcle0BaHue, HAO0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpCalIbHbIe yueOHbIE MAelcTBUSA (MO3HABaTeNbHbIE, KOMMYHHKATHUBHBIC, DPETYISTUBHEIC),
oOecrieunBaromye QGopMupoBanue GYHKIUOHATHLHONM TPAaMOTHOCTH UM COLUAIBHON KOMIETEHIIUU
00yJaronuxcs;

CIOCOOHOCTH oOyJaromuxcst UCIIONIb30BaTh OCBOEHHBIE MEXIUCIUTUTHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHMS U YHUBEpCaIbHbIC Y4eOHBIE JNEHCTBHUS B MO3HABATENbHON U COIMAILHOM
IIPAKTHUKE.

MeranpeaMeTHbie  pe3yabTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCATBHBIMH  Y4€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSIMU.

OBiaeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JIOrHYecKHeE TeiiCTBUS:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTP H  aKTyaIM3UpOBaTh  NPOOJEeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPEICTISATh 1ENH JIeATEIbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUU UX TOCTHIKEHUS, COOTHOCUTH
PE3YIBTATHI ACATCIIBHOCTH C IMMIOCTABJICHHBIMU LECIAMU,

HCII0JIB30BATh IMPU OCBOCHHUU 3HaHUU HpI/IéMI)I JIOTUYCCKOT'0O MBIIIJICHUA — BBIACIATE XapaKTCPHBIC
MPU3HAKU TIOHSITUN W yCTAHABIMBATh UX B3aWMOCBS3b, UCIOJIB30BATh COOTBETCTBYIONINE MOHATHS IS
OO0BSICHEHUS OTACNBHBIX ()aKTOB U SIBJICHUI;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUH IJId KJ'IaCCI/ICbI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHaBJIMBATE NPUINHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,



CTPOUTH JIOTUYECKHUE PACCYXKIEHUS (MHAYKTHUBHBIC, NEAYKTHBHBIC, 110 AHAJIOIMHU), BBIABIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B pACCMATPUBACMBIX SIBICHUSX, (OPMYJIHPOBATH BHIBOJBI U
3aKJIFOUEHNS;

IIPUMEHSATH B IIPOLECCe [TO3HAHUS, UCIIOIb3yEMbl€ B XUMUHU CUMBOJIMUYECKHE (3HAKOBBIE) MOJIEINH,
IpeoOpa3oBbIBaTh MOJICNIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CMMBOJ) 3JEMEHTa, XMMHUYECKast
dopmyna, ypaBHEHHE XHWMHUYECKOM pEaKIMU — TMpH pPEIICHUH Yy4YeOHBIX TO3HABAaTENbHBIX U
IIPaKTUYECKUX 33]1a4, IPUMEHSTh Ha3BaHHBIE MOJIEIbHBIC IIPEICTABICHUS ISl BBIABICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4YaeMbIX BEIIECTB U XMMUUYECKUX PEaKIUil.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

(bopMyIHMpOBaThH LIEIH U 337a4ll UCCIIECAOBAHMS, HCIIOJIB30BaTh IOCTABICHHBIC U CAMOCTOSITEIHHO
c(OpMyJIHpPOBaHHbIE BOMNPOCHI B KAayeCTBE MHCTPYMEHTA IO3HAHHS M OCHOBBI A (DOPMHUPOBAHMS
TMIIOTE3BI 110 POBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUM;

BJIQJI€Th HABBIKAMU  CAMOCTOATEIBHOIO  IUJIAHMPOBAaHUS M IPOBEIACHUS  YUEHMUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HAOJMI0JaTh 3a XOAOM IIpOLEcca, CaMOCTOSITEIILHO
IIPOrHO3UPOBATh €ro Pe3yibTaT, GOPMYIUPOBaTh 00OOIIEHUS U BbIBOIbI OTHOCUTENBHO JOCTOBEPHOCTH
Pe3yabTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBaHHBIM OTUET O MPOeIaHHOM paboTe;

NpUOOPETaTh OMBIT YUYCHUYECKOW HCCIICAOBATENLCKOM M MPOEKTHON AESATENbHOCTH, MPOSIBIATH
CTIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIFHOMY TIOMCKY METOAOB PEIICHHUS MPAKTHYECKUX 3a/ad,
IIPUMEHEHHIO PA3JINYHbIX METO/I0B MO3HAHMUSL.

3) paGora ¢ ungopmanmei:

OPHEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HH(pOpManmu (HAYYHO-TIOMYJspHAs JUTEeparypa
XHUMHYECKOTO COJIepKaHUsA, CIIPaBOUHBIEC Toco0Ous1, pecypcsl HTepHETa), aHATHM3UPOBaTh HH()OPMAITHIO
pasNUYHBIX BUAOB U (GOPM NPEACTABICHUS, KPUTUYECKH OLEHUBATh €€ JIOCTOBEPHOCTh M
HEMPOTHBOPEUYHUBOCTb;

(GbopMyNIMpoBaTh 3aIIPOCHl M MPUMEHATh Pa3IMYHbIE METO/IbI MPU MOUCKE U 0TOOpe UHpOpMaIuHy,
He0OXOIMMOM ISl BHITOJTHEHUS Y4EOHBIX 3a/1a4 ONpeIeIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTMH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYI0 (QOpMy NpeacTaBieHHUs HHGOpMalUU (CXEMBI,
rpaduku, Tuarpammbl, TaOJIUIbL, PUCYHKHU U IPYTHE);

UCTOJIb30BaTh HAyYHBIN SI3bIK B KaueCTBE CPEACTBA MpHU paboTe ¢ XMMUYECKOH MH(popMmanue:
OPUMEHATh MEXIpeaMeTHble ((u3nyeckue M MaTeMaTHYecKue) 3HAaKM U CHUMBOJBL, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISITHOCTH.

OByagenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBHSIMU:

3aJjaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl B XOJe Juajiora W/WIN IUCKYCCHH,
BBICKa3bIBaTh HJIeU, (HOPMYIUPOBATh CBOM MPENTIOKEHUS OTHOCHUTEIHHO BBIIOJIHEHUS MPEIJIOKEHHON
3aJ1auy;

BBICTYNIaTh C IPE3EHTALMEl pe3ylbTaTOB IO3HABATEJIBHOM JEATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIOJHEHUH XMMHYECKOIO 3KCIEPUMEHTA,
MPaKTUYECKOH paboThl MO HCCIEIOBAaHUIO CBOWCTB HM3yYaeMbIX BEIIECTB, pealu3alud y4eOHOTro
nmpoekta U (OpMyJIUpOBAaTh BBIBOABI IO pe3yjlbTaTaM MPOBEAEHHBIX HCCIEIOBaHUN MyTEM
COTJIACOBAHUS MO3UIUH B X071 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OByageHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:



CaMOCTOSITEJIbHO  IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK  IIO3HABATEIBHYKO JIEATENBHOCTD,
ompenensas e€ LENM W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeJyIaraeMblii AITOPUTM ACUCTBUI MPH BHITIOTHEHUHU YU€OHBIX U UCCIIEIOBATEIbCKHUX 3aja4, BHIOUPATh
HauOosee 3(peKTuBHbIM crnocod uX pemeHus ¢ yu4€ToM IOJIy4YeHHs HOBBIX 3HAHUM O BelIEeCTBaxX U
XUMHYECKHUX PEAKLMSIX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHaln3a U CaMOOLEHKHU.

INPEJIMETHBIE PE3YJIBTATDI
11 KIIACC

[IpenmMeTHbIe pe3ynbTaThl 0OCBOEHUS Kypca «O011as u HeopraHudeckasi XuMus» OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI: O XWMHUYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHbI MUPA, POJIM XUMHUHU B [TO3HAHUU SIBJICHUH IPUPObI, B POPMUPOBAHUU MBIIIICHUS U KYJIBTYphI
JMYHOCTH, €€ (YHKLIHMOHAJIBHONH I'PAMOTHOCTH, HEOOXOIUMOMN JUISl pElIeHHs NPaKTHUECKUX 3a7ad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

BJIAJICHUE CHCTEMOM XHMMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATrAOLIME IOHATUS
(XMMUYECKHUIl 2JIEMEHT, aTOM, H30TOIL, S-, P-, 0- JJIEKTPOHHbIE OPOUTAIN aTOMOB, HOH, MOJICKYJIA, MOJIb,
MOJISIPHBIM 00BEM, BAJIEHTHOCTb, 3JEKTPOOTPULATEILHOCTb, CTENEHb OKHCICHMS, XMMHYECKas CBS3b
(xoBaJIeHTHAsi, MOHHAs, METAJJINYECKasl, BOJOPO/IHASA), KPUCTAIUIMYECKAsl pelI€TKa, TUIIBI XUMUYECKUX
peakuuii, pacTBOp, SJIEKTPOJIMTHI, HEDJIEKTPOJIUTHI, IJIEKTPOJIMTHYECKAs IUCCOLMALMS, OKHUCIIHTEIb,
BOCCTAHOBUTEIIb, CKOPOCTh XUMUUECKOM PEAKIINU, XUMUUECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (Teopus
EKTPOJINTUYECKON JIuccOonManny, nepuoaudeckuii 3akon [I. M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl BEILECTB, 3aKOH COXpPAaHEHMsI U IMPEBPALLEHUS SHEPruu IpPU XUMHUYECKUX pEaKLUsX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SA3BIK XMMHH, MHUPOBO33PEHYECKHE 3HAHHWs, JICKAIIUE B OCHOBE
NOHUMaHMsI NPUYUHHOCTH M CHCTEMHOCTH XUMMYECKHX SBJICHHMH, (DAKTOJOTMUECKUE CBEIEHHS O
CBOWCTBAX, COCTaBe, MOJIyYEHUN U O€30IIaCHOM UCIIOIb30BAHNU BAKHENIINX HEOPraHMYECKUX BEIIECTB
B OBITY U IPaKTUYECKON JAESITEIbHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEpHbIE NMPU3HAKU TOHSTUN, YCTAHABIMBATh WX
B3alMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIINE ITOHATHS IPU ONMCAHUU HEOPTaHUYECKUX BELIECTB U UX
[IPEBPAILCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCIIOJI30BATh XMMHUYECKYIO CUMBOJIUKY JJIsi COCTAaBJICHUS (OpMYI
BEIIECTB W YPAaBHEHUH XHMHUYECKHX peakiuid, cuctematudeckyro HomeHknatypy (IUPAC) wu
TPUBUAJIBHBIE HA3BAHUS OTJENIbHBIX HEOPraHUYECKHUX BEUIECTB (yrapHbli ra3, YIJIEKUCIIBINA a3, aMMHUaK,
raméHas U3BeCTh, HeraléHasi U3BeCTb, MUThEBAs COJla, MUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHHUI ONpENeNsTh BaJ€HTHOCTh WU CTENEHb OKHUCIECHHUS XHMHUYECKHUX
AJIEMEHTOB B COEIMHEHHUSX pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3M (KOBaJECHTHas, HOHHaf,
MeTaJuIn4yecKas, BOAOPOAHAs) B COEUHEHUSAX, TUIl KPUCTANINYECKOM PeIETKH KOHKPETHOTO BEIECTBA
(aToMHas, MOJEKYJIspHasi, HWOHHAs, METAJUIMYECKas), XapakTep Cpeasl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COCAMHEHUI;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB MO UX
COCTaBY K OIpeNIeIEHHOMY KJIAcCy/TpyIIe COeAMHEHUH (IPOCThIE BEIIECTBA — METaJUIbl U HEMETAJLIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATh CMBICH meproanyeckoro 3akona J[. Y. MenneneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, 00bSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHUX
aneMmeHToB 1—4 mepuonoB Ilepumonmueckoi cucreMbl xuMmudeckux snemeHToB [[. 1. Menneneesa,



UCIIONIB3Ysl TOHATHUS «S-, P-, O-2J€KTPOHHBIC OpPOHMTAINY, «IHEPTETHUYCCKUE YPOBHHU», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JEMEHTOB M HUX COECOUHEHWH MO Nepuojam Hu
rpynmaM [lepuonnueckoit cucteMsl XUMUYECKUX 3IeMeHTOB []. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHWYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE I'€HETUYECKOW CBS3U
MEX/y HEOPraHM4YEeCKMMM BELIECTBAMM C IIOMOILIBIO YPAaBHEHUN COOTBETCTBYIOLUIUX XMMHMUECKUX
peakuuii;

chOpPMUPOBAHHOCTh yMEHHUA KJIacCU(DUUIUPOBATh XHUMHUYECKHE PEAKIUH 10 Pa3IUUYHbIM
MpHU3HaKaM (YUCIIy M COCTaBYy peardpyroliuX BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHUIO
CTETEHEeH OKMCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTaBISATh YpPABHEHUS PEAKIHM pPa3IMYHBIX THUIIOB, IOJHBIE U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO OOMEHa, yYUThIBasl YCIOBHSI, MPU KOTOPBIX 3TH PEaKIHU
UIYyT 10 KOHIIA;

c(OPMHPOBAHHOCT, yYMEHHUH IPOBOAUTH PEAKIUH, MOJITBEPKAAIOUINE KadeCTBEHHBIH COCTaB
pa3IMYHbIX HEOPraHMYECKHUX BELIECTB, PACIO3HAaBaTh OIBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX BEUIECTB;

chOpPMUPOBAHHOCTh YMEHUW PAaCKphIBaTh CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

c(OPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH pEaKIuu OT
pa3nuyYHbIX (HaKTOPOB; XapaKTep CMEIIECHUS XMMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb XUMHUECKHE IPOILECCHI, JIEKAIIUE B OCHOBE
IIPOMBIIIJIEHHOT'O MOJTYYEHHsI CEPHOM KHUCIOThI, aMMHaKa, a Takke c(pOpMUPOBAHHOCTD MPEACTABICHUN
00 O0IIMX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOAMUTH BBIYUCICHUSA C HCIOJIB30BAHHMEM IOHSATHUS «MaccOBas
JI0JIl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B NPU XUMHUYECKUX PpEaKLHAX, MaccChl
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBAa, Macce WJIM OObEMY OIHOIO U3
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEMJIOBOro 3¢¢eKTa peakinu Ha OCHOBE 3aKOHOB COXpPaHEHUS
MAacchl BEUIECTB, IPEBPALLEHUSA U COXPAHEHUS DHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IaTh TMpaBHJia IOJB30BAHHUS XUMHYECKON TOCYI0N U
abopaTOpHBIM O0OpPYJOBAaHMEM, a TaKXKe MpaBuiIa OOpalleHUs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITIOTHATH XUMUYECKUH IKCTIEPUMEHT (pa3ioKeHUe
NepoKCcHJa BOAOPOJA B MPHUCYTCTBUU KaTajau3aTopa, OIpPENEJeHHE Cpelbl PacTBOPOB BEIIECTB C
MIOMOUIbI0 YHUBEPCAILHOTO WHIUKATOpa, BIUSHUE Pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOMN
peaKiuy, peakiuy HOHHOTO OO0OMEHa, KAa4eCTBEHHBIE peaKIMu Ha cyinbdar-, kapOOHAT- U XIOPU-
AHUOHBI, HAa KAaTHMOH aMMOHHUsS, pEUIEHUE OHKCIEPUMEHTAJbHBIX 3aJad Mo TemMaM «MeTtamne» u
«Hemerannel») B COOTBETCTBUU € MTPaBUJIaMU TEXHUKH O€30MaCHOCTH NMPHU OOpAaIllEeHUH C BEIIECTBAMU U
1abopaTopHBIM 000PYAOBAHUEM, MPEACTABIATh PE3YNbTAaThl XUMUYECKOTO JKCIEpPUMEHTa B (opMme
3aliCU YpPaBHEHUW COOTBETCTBYIOIIMX peakuuid U (OPMyIUpOBAaTh BBIBOABI Ha OCHOBE JTHUX
pE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYI0 HH(POpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaCCOBOM KOMMYHUKaIMK, IHTEpHET U IPYrux);

c(OPMHPOBAHHOCTh YMEHHI COOMIOIAaTh MpaBHiia SKOJIOTUYECKH eIecO00pa3HOro MOBEACHUS B
OBITY U TPYJOBOH JEATEIBHOCTH B LIENAX COXPAHEHHsS] CBOETO 370POBBS U OKpYXKarolled MpUpOTHON
Cpelbl, 0CO3HAaBATh OMACHOCTh BO3ACHCTBHS HA KUBbIE OPraHU3MBbl ONPECIEHHBIX BEUIECTB, TOHUMAs



cmbicn mokazarens [I/IK, mosicHAT, Ha mpuMepax crnocoObl YMEHBIIEHUS M TPEJOTBpAIICHHUS HX
BpPEHOTO BO3JICHCTBUSI HA OPraHU3M YeJIOBEKa;

JIIL 06yqa}0mnxcs1 C OI'paHUYCHHBIMUA BO3MOXXHOCTAMU 3J0POBbA: YMCHHUEC ITPUMCHATH 3HAHUA 06
OCHOBHBIX JOCTYITHBIX METOJaX [MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUIS CIIETIBIX M CIa0OBUASIIMX OOydYalolUXCs: YMEHHE HCIOJIb30BaTh pPEbe(PHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaitns st 3anvcu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
OBbIE
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kourpoabnbie IIpakTuueckue (1ippopric)
Bcero o0pa3oBaTeJibHbIE
padoTshI padoTshI
pecypchl
Pa3zgen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuil 3aK0H U
11 [Iepnonnueckas cucteMa XMMHUYECKUX 3
anemenToB . 1. Menaeneera

1.2 Crpoenue BemectBa. MHOroobpasue BeUecTB
1.3 XHUMHYECKUE PEAKITUN 1 1

Hroro mo pazueny 13

Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 1
2.2 Hewmeramisl 1 1
53 CBs13b HEOPTAaHUYECKUX M OPTAHMUECKUX )

' BEILIECTB

Hroro no pazgeny 17

Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4

Uroro no pazgeny 4

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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INOYPOYHOE IINIAHUPOBAHHUE
11 KJIACC 6a30Bblii ypoBeHb (1 yac B Hel.)

Tema ypoka

KoaudecTBO 4acoB

Be
ero

KonTtpo
JIbHBIE
padoThI

IIpakTHyec
KHe
padoThI

JarTa uzydyenus
IInan/ pakr

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHYECKUH 3JIEMEHT. ATOM. DIEKTpPOHHAs
KOH(HUTypamus aTOMOB

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
XUMHYECKUX 31eMeHTOB JI. 1. MeHaeneeBa, ux CBA3b
C COBPEMEHHOU TEOPHUEN CTPOCHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHUX
3JIEMEHTOB M UX COSAMHEHUH 10 TPYIIIaM U
nepuojiaM. 3HauYe€HUE MEPUOIUUECKOT0 3aKOHA U
CHUCTEMBI XUMHUUYeCKUX 3JiemMeHTOB J[.W. Menaeneena
B Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XuMU4ecKast CBsI3b, €€ BUbI;
MEXaHU3MBI 06pa3OBaHI/I$I KOBAJICHTHO CBSI3H.
Boxoponnas cBs3b

BanenTtHOoCTh. DnekTpooTpuLaTenbHOCTh. CTeneHp
OKHCIICHHs. BelecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

[TonsiTHe 0 AUCTIepCHBIX cucTeMax. VicTuHHBIE 1
KOJUIOWIHBIE PacTBOPHI. MaccoBast 101l BEllecTBa B
pacTBope

Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
coeMHEeHM. ['eHeTnyeckas CBsi3b HEOPTaHMYECKUX
BEILECTB, Pa3JIUYHBIX KIIACCOB

Kaccudukamnms XuMruaeckux peakiuii B
HEOPraHUYeCKOW U OPraHUYECKON XUMHUH. 3aKOH
COXpaHEHHUs MaCChl BEIIECTB; 3aKOH COXpaHEHUS U




IMpEBpalICHUA SOHEPIUH ITPU XUMHYCCKUX PCaKIUAX

10

Ckopoctb peakiun. OOpaTuMble peaKiuu.
XUMHUYECKOE PAaBHOBECUE

[TpakTuueckas padborta Ne 1. «BiusiHve pa3irudHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKIIHI)

11

12

13

14

DnekrpoauTHyeckas qucconuanus. [lonstue o
BoJI0OpoAHOM moka3zarene (PH) pactBopa. Peakiuun
MOHHOTO 0OMeHa. ['Maposin3 OpraHuvecKux u
HCOPraHNYCCKUX BCIICCTB

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
[TonsTHE 00 37EKTPOIHM3E PACIIABOB U PACTBOPOB
conen

KonTponbnas pabota no pazneny «Teoperndeckue
OCHOBBI XUMUW

Meraiutel, ux nosioxkenue B [lepuoanyeckoi cucreme
xumu4deckux sneMeHToB /. . Menaeneesa u
0COOEHHOCTH CTpOeHHUs aToMoB. O01Me Ppuznyeckue
CBOMCTBa METAJJIOB

15

16

17

CrnnaBel MeTaJIIOB. DJIEKTPOXUMUYECKUH P
HaIlpsDKEHNUH METaJUIOB

XUMUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KanbIHii, MAaTHUN, ATFOMUHHN) U UX
COCIUHCHHI

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUI

18

XUMHUUYeCcKre CBOMCTBA IIUHKA, JKelle3a U UX
COCTMHECHUN

19

20

ITpakTuyeckas padora Ne 2. "Perienue
JKCIEPUMEHTAIBHBIX 337a4 1o Teme «MeTtamisn"

Hewmeramnbl, nx nonoxxenue B [leprnoandeckoi
CHCTeMe XMMHYECKHX 31eMeHTOoB /. 1. MeHaeneeBa
1 OCOOCHHOCTH CTPOCHHUS aTOMOB




®du3nyYecKre CBOMCTBA HEMETAIIOB. AJIJIOTPOIIHS

21 HEMETAIIJIOB (Ha IpUMepe KUCIOpoa, cepbl, pochopa 1
U yIJIepoJa)

29 XI/IMI/I‘ICCKI{C CBOICTBA raJIOT€HOB, CEPBI U UX 1
COeAMHEHUI

23 XPIMI/I‘-IGCKIEC CBO¥iCTBa a30Ta, hocodpa n ux 1
COeTMHEHU I

24 XI/IMI/I‘IGCKI/}'C CBOICTBa yriepoja, KpeMHUS U HX 1
COeAMHEHU I

o5 HpHMeHeHIiI’e BOKHEUIINX HEMETAJUIOB U UX 1
COeTMHEHU I
O06o0muIeHre 1 cuCTeMaTH3aIMsI 3HAHUH 110 TeMe

26 «Hemerannbly. BerunciaeHus no ypaBHeHUSIM 1
XUMHAYECKHUX PEAKIUI U TEPMOXUMHUYECKHE PAaCUEThI

7 [IpaxTnueckas padora Ne 3. «Pemenue 1
SKCIEPUMEHTANIbHBIX 337a4 1o Teme "HemeTamibr"»

28 KonTtponbHas pabora no temam «MeTtauisl» U 1
«Hemeramibi»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHble HEOPraHUYECKUue U OpraHnvYecKue

30 coenuHeHUs. [ eHeTHUecKas CBSI3b HEOPTaHMUECKUX U 1
OpPTraHUYECKUX BEIIECTB
Ponp xuMuu B 00eciedeHUU SKOJIOTHYECKOM,

31 HHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEJIUIINHBI

32 [IpencraBienust 06 0OMIMX HAYYHBIX MPUHIIUIIAX 1
MPOMBIIIJICHHOT'O TMOJTYY€HUs BAKHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MATEPHATIOB 1

34 XUMHUs U 30pOBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34







YYEBHO-METOJANYECKOE OBECITIEYEHUE OBPA3OBATEJIbBHOT'O
MPOLHECCA OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
Xumus. 11 knacc: yue6nuk / O. C. 'abouensH.- 7-e uza., uctp. — M. : JIpoda, 2019

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

® chem.msu.su - HeOOIBIIOIH 37TEKTPOHHBIH YIeOHUK " TpyaHbIe TeMbl
MK0JIbHOI0 Kypca XHMHH'' B.B. 3aropckuil. (B mepByr0 ouepean A7
yaHTeIelH XHMHN)

¢ alhimikov.net - caiit "alhimikov.net". CozepxaHue: 3JIeKTPOHHBII yueOHHK
"OcHOBHI 00IIIell U HeopraHHdeckoi XuMun" 11d 8-9 ki1.; Xumudeckne
Tabmuusl; CkauaTk NepHOANYEeCKYI0 cHcTeMy H nporpammy PL Table 4.2 a
TakKe CMOTpeTh Ha caiTe "XHMH4ecKHe 3J1eMeHThl" - 3TO IepHoInYecKas
Tabumna ¢ MoIpoOHEIM OMHCaHHeM BceX 31eMeHToB; Kilaccnukanus BenecTs,
peaximii; B pazjeine "TecTsl" MOXHO CKagaThk IPOrpaMMy YHHBepCaJIbHBII TeCT
3.0.0.4 - 9,5 M0; Ypoku; Pemienne 3a1a4 1 MH. Jp.

¢ alhimik.ru - "AaxamMuK'" CoBeTH aOUTYPHEHTY. YUHTEI XHMHIH.
CnpaBouynHK alhimik.ru (ouens Oonbmas moadopKa TaOIHIL H CIIPABOYHBIX
MaTepHaloB). Becemnas xumus. HoBoctn, OmuMmnnasl, KyHcTkaMmepa (macca
HHTepeCHBIX HCTOPHUeCKHX CBeJIeHHIl) H JIp. B 4aCTHOCTH, B UHTaJILHOM 3ale
alhimik.ru ects kHIKKa alhimik.ru - "Xumua 11 m0003HaTeIBHEIX. OCHOBBI
XHMHH 1 3aHHMaTeIbHbIe onbITE" I'pocce D., BaiicMaHTens X. (Iep. C
HEMEILIKOI0). (A TakkKe MHOTO JPYI'HX HHT€PECHBIX CTaTell H KHILKEK.).

¢ alhimik.ru - B pazzgene IIV: TunbI # HOMeHKIATYpa HeOPraHHYeCKHX
pemecTB alhimik.ru ; Kimaccugukannsa 1 HOMeHK/IaTypa OpraHHdYeCKHX
BemecTB alhimik.ru ; [Tepunoamueckas cucreMa 31eMeHTOB MeHzeneesa H JIp., a
TakKe DJIeKTPOHHBIE MOCOOH (/U BBICIIEH IIKOIBI, HO OYAYT MOJIe3HbI H
MIKOJIBHHIKAM, KeJIarIHM 3HaTh XHMHK Tyulre): CTpoeHHe BellecTBa;
[TpakTHKYM 10 HeopraHMIecKOil XUMNI; 3a/JauHlK 110 HeOPraHHUIeCKOH XIMIH
H JIp.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET:

1. (EamHas konnekums LUndposbix O6pasosaTtenbHbix Pecypcos (school-collection.edu.ru)

2. Nepeyenb LOP no xumum (infourok.ru)



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31&ysclid=ln4dq63nyr890131378
https://infourok.ru/perechen-cor-po-himii-2072007.html?ysclid=ln4dsps2i3464950730
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